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(57) ABSTRACT 

A pushbutton device for actuating an electropneumatic park 
ing brake (EPH) of a vehicle, which is connected to an evalu 
ating electronic unit via connecting cables. In order to detect 
switching processes and/or faults, the input resistance of the 
pushbutton device between the connecting points is evalu 
ated, thus allowing the evaluating electronic unit to reliably 
detect both the switched position of the pushbutton device 
and potential fault conditions. 

16 Claims, 4 Drawing Sheets 
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PUSHBUTTON FOR ACTUATING AN 
ELECTROPNEUMATIC PARKING BRAKE 

(EPH) 

BACKGROUND OF THE INVENTION 

The present invention relates generally to an improved 
pushbutton device for actuating the electropneumatic parking 
brake (EPH) of a vehicle. 
An electropneumatic parking brake of the general type 

under consideration is described in DE 10336611 A1. The 
EPH is used to safely hold a vehicle, especially a commercial 
vehicle having a pneumatic brake system, during a prolonged 
stoppage by venting a spring-actuated brake cylinder. By 
venting the spring-actuated brake cylinder, the brakes, usu 
ally of the rear axle, are applied and held Without additional 
energy input. For this purpose, the vehicle can be equipped 
With an electronically activated brake system (EBS) or even 
With a brake system that is conventionally activated via pneu 
matic control pressure. 

To actuate the parking brake function, the knoWn pres sur 
iZed ?uid operated brake system of a vehicle is provided With 
an electric parking brake signal transducer, Which is designed 
as a pushbutton With three positions: neutral, parking brake 
and trailer checking. The detection of faults, such as contact 
faults or Wire breaks of the signal transducer, as may be 
required by applicable legal regulations, is possible to only a 
limited extent. 

DE 19838886 A1 describes an electric parking brake 
(EPB), Which can be actuated With an operating element for 
parking a vehicle. Upon actuation of the operating element 
While the vehicle is stationary, the electric parking brake is 
alternately applied and released. The operating element is 
designed as a pushbutton With tWo positions and one status 
indicator. Fault checking of the operating element is not 
addressed. 
WO 00/29268 describes a device and method for control 

ling an electrically actuated parking brake. For particularly 
reliable detection of the operator’s command to actuate the 
parking brake, the input device for receiving the operator’s 
command is redundantly designed in its individual compo 
nents and, at the same time, monitored by means of an elec 
tronic control device. For this purpose, a plurality of proce 
dures takes place cyclically Within an evaluating unit of the 
control device in order to permit detection of a fault in the 
input device and also to ensure that the operator’s command 
can be recognized. This Way, it is possible to react appropri 
ately to faults that occur and, alternatively, to place the vehicle 
in a safe driving condition by means of the parking brake even 
if the operator’s command is not clearly recogniZed. For this 
purpose, fault detection is made possible by measuring poten 
tials across resistors installed in the input device. A fault is 
indicated by a signaling device in the dashboard. 

The knoWn input device has considerable cabling com 
plexity, namely eight connecting lines. Furthermore, it has a 
complex construction of sWitches and resistors and a complex 
evaluation method for detecting a fault. Considerable 
memory space is needed by the program routines in the evalu 
ating microcontroller. 

SUMMARY OF THE INVENTION 

Generally speaking, in accordance With the present inven 
tion, an improved pushbutton device for actuating an elec 
tropneumatic parking brake is provided that overcomes dis 
advantages associated With conventional devices. 
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2 
In accordance With an embodiment of the present inven 

tion, a pushbutton device connected to an evaluating elec 
tronic unit is provided for actuating an electropneumatic 
parking brake. The pushbutton device is simpli?ed in terms of 
hardWare alloWing for simple detection of all sWitch positions 
and possible fault conditions to be achieved. 

Because of the simple evaluation of the potentials of tWo 
connecting lines or of the input resistance betWeen the termi 
nal points of the inventive pushbutton device, fault detection 
is considerably simpli?ed compared to conventional con 
structions. Cyclic querying of potentials of a plurality of 
resistors by means of program routines is no longer required. 
Rather, a simple measurement of the potential in the connect 
ing lines of the pushbutton device is suf?cient. 

Still other objects and advantages of the present invention 
Will in part be obvious and in part be apparent from the 
speci?cation. 
The present invention accordingly comprises the features 

of construction, combination of elements, and arrangements 
of parts Which Will be exempli?ed in the construction here 
inafter set forth, and the scope of the invention Will be indi 
cated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will be described in more detail 
hereinafter on the basis of the accompanying draWings, 
Wherein: 

FIG. 1 is a sectional vieW of a pushbutton device according 
to an embodiment of the present invention; 

FIG. 2 is a schematic diagram of a preferred internal circuit 
layout of a pushbutton device according to an embodiment of 
the present invention; 

FIG. 3 is a graphical representation of possible correct and 
faulty output potentials based on various sWitch positions of 
a pushbutton device according to an embodiment of the 
present invention; and 

FIGS. 4 and 5 are a schematic diagrams of alternative 
internal circuit layouts of a pushbutton device according to 
embodiments of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring noW to the draWing ?gures, FIG. 1 is a sectional 
vieW of a pushbutton, in this case EPH pushbutton (5), as Well 
as its connection to evaluating electronic unit (ECU) (6). EPH 
pushbutton (5) is desirably mounted in a recess of the dash 
board of a commercial vehicle (not shoWn). For actuation, a 
rocker (25) is used Which can be actuated upWard (key T1) as 
Well as doWnWard (key T2) from the illustrated neutral posi 
tion. 
As described hereinafter, EPH pushbutton (5) is preferably 

used to actuate a compressed-air operated parking brake. 
HoWever, it can also be used to actuate other parking brakes, 
such as hydraulic parking brakes. 
Key T1 is used for alternately applying and releasing the 

electropneumatic parking brake (not shoWn). Key T2 is used 
for applying the trailer checking position (described further 
beloW). 

Signals indicating the actuation of keys T1, T2 by the 
operator are transmitted via lines (1) to (4) to ECU (6). TWo 
additional lines (17, 18) routed from ECU (6) to EPH push 
button (5) are used for the return signal (status indication) of 
the respective position (applied or released) of the EPH. 

Lines (1) to (4) run from ECU (6) to various solenoid 
valves Which are used for control of the parking brake. Such 
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valves as Well as the control of the parking brake achieved 
thereby are described in more detail in DE 10336611 A1, for 
example. Signals from sensors, particularly pressure sensors 
(not illustrated) may also be sent to ECU (6). 
A signal light (24) mounted in the EPH pushbutton (5) can 

be used to indicate the status of the EPH to the operator. 
However, a separate signal light (not shoWn) disposed in the 
dashboard can also be used. This has the advantage that status 
indication lines (17, 18) betWeen pushbutton (5) and ECU (6) 
can be dispensed With. The signal light disposed in the dash 
board is advantageously connected to the associated elec 
tronic unit, in this case ECU (6), via a data bus, such as a CAN 
bus. 

FIG. 2 depicts the internal circuitry of EPH pushbutton (5), 
Which includes tWo parallel sWitching groups 1 and 2 of 
identical layout. Because of this redundancy, it is still pos 
sible, even in the case of malfunctions in one sWitching group, 
for the ECU (6) to recogniZe the operator’s commands from 
the signals of the intact sWitching group. For simplicity, only 
sWitching group 1 Will be described hereinafter. 

SWitching group 1 is equipped With tWo resistors R1 and 
R2, Which are disposed in parallel and can be connected by 
tWo changeover sWitches (11) and (12) to terminal points (7, 
8) of EPH pushbutton (5). For this purpose, the base terminals 
of changeover sWitches (11) and (12) are connected to termi 
nal points (7) and (8). The sWitching poles of changeover 
sWitches (11) and (12) are in contact With ?rst resistor R1 in 
the home position of EPH pushbutton (5) illustrated in FIG. 1 
and With second resistor R2 in the actuated position of EPH 
pushbutton (5). Changeover sWitches (11) and (12) can be 
actuated together With ?rst key T1. 

Moreover, an additional resistor R3 in series With an addi 
tional sWitch (15) is disposed in parallel With resistors R1 and 
R2. Upon actuation of sWitch (15) by second key T2, resistor 
R3 bridges across terminal points (7, 8).As a result, the trailer 
checking position (described beloW) is engaged. Because of 
the rigid coupling of keys T1 and T2 by rocker (25) (see FIG. 
1), only changeover sWitches (11, 12) or only sWitch (15) can 
be actuated. The resistors preferably have the folloWing val 
ues: R1:40 kohm, R2:4 kohm, R3:20 kohm. 

As mentioned above, sWitching group 2 of EPH pushbut 
ton (5) is used to increase the reliability by redundancy, and it 
contains corresponding changeover sWitches (13, 14) as Well 
as sWitch (16). SWitching group 2 has terminal points (9, 10) 
and is connected via connecting lines (3, 4) to ECU (6). 
EPH pushbutton (5) With its sWitching groups 1 and 2 is 

connected via connecting lines (1, 2) and (3, 4), respectively, 
to ECU (6), Which can be disposed at any desired location in 
the vehicle. Connecting lines (1, 2) and (3, 4) may be disposed 
in a common multicore cable. Within ECU (6), the upper 
connecting lines (1) and (3) are connected to battery voltage 
UB via resistor RH. The loWer connecting lines (2) and (4) are 
connected to the frame via resistor RL. 

By virtue of the circuit depicted in FIG. 2, a voltage divider 
is formed by resistor RH, the internal resistance of EPH 
pushbutton (5), and resistor RL. The resistance of EPH push 
button (5) can vary depending on hoW the sWitches are actu 
ated. The circuit is poWered by battery voltage UB. 
By means of voltage subdivision by resistors RM1 and 

RM2, output potentials UH and UL are formed Which corre 
spond to the usual input voltage range of microcontrollers. As 
described in greater detail beloW, these voltages are detected 
in analog form by evaluating ECU (6), examined for faults 
and used to control the electropneumatic parking brake of the 
vehicle. 
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FIG. 3 depicts, in normaliZed form from Zero to 100 percent, 
possible voltage potentials of UH and UL that may result 
during undisturbed or disturbed operation of EPH pushbutton 
(5). UL is illustrated in the loWer half and UH in the upper half 
of FIG. 3. In a preferred embodiment of the present invention, 
UL is equal to 12.5 percent and UH is equal to 87.5 percent 
When EPH pushbutton (5) is in the home position illustrated 
in FIG. 1. 

In the sWitched position of EPH pushbutton (5), or in other 
Words When key T1 is activated, UL is preferably equal to 
37.5 percent and UH is preferably equal to 62.5 percent. This 
results because the value of second resistor R2 is only 
approximately one tenth of the value of ?rst resistor R1. 

For the trailer checking position, or in other Words When 
key T2 is activated, UL is preferably equal to 25 percent and 
UH is preferably equal to 75 percent. 

In different fault situations of EPH pushbutton (5) or of 
connecting lines (1, 2) and (3, 4), various potentials occur for 
UL and UH. These are measured and evaluated in analog 
form by ECU (6). As a result, the respective faults can be 
identi?ed and indicated by an appropriately programmed 
logic unit. 

Three speci?c faults are depicted in FIG. 3. 

In the case of a short circuit in the cable, or, in other Words, a 
short circuit in the connection betWeen connecting lines (1, 2) 
or (3, 4), a common potential of 50 percent occurs for UL and 
UH. 

In the case of a cable break in connecting lines (1, 2) or (3, 
4) in the unactuated position of EPH pushbutton (5) illus 
trated in FIG. 1, UL is equal to Zero percent and UH is equal 
to 100 percent. 

In the case of a short circuit of one of the tWo connecting lines 
(1) or (3) to the battery, a potential of 100 percent occurs for 
the faulty line. 

In the case of a short circuit of one of the tWo connecting 
lines (2) or (4) to the frame, a potential of Zero percent occurs 
for the faulty line. Other faults of combined nature result in 
potentials Within the range betWeen Zero and 100 percent and 
can therefore be distinguished by ECU (6). 

If ECU (6) detects a fault, the fault is signaled to the 
operator by a separate fault indicator (not illustrated), and the 
functional scope of the EPH is restricted appropriately such 
that a safe condition is reached for the vehicle. 

FIG. 4 depicts the same circuit as FIG. 2, but With an 
additional Wake-up device (19) for ECU (6). The Wake-up 
device (19) includes tWo operational ampli?ers (20, 21), 
Whose control terminals are connected via resistors RM3 to 
connecting lines (2) and (4) respectively. Upon actuation of 
one of keys T1 or T2, the respective control terminal of 
operational ampli?ers (20, 21) receives voltage such that a 
Wake-up signal is generated at the output. 

This circuit expansion yields the advantage that ECU (6) 
does not constantly have to be under operating voltage but 
only When the EPH function (key T1 actuated) or the trailer 
checking position (key T2 actuated) is engaged. 
The trailer checking position permits the operator to 

experiment With releasing the trailer brakes When the tractor 
vehicle is parked together With a trailer on a slope, and both 
parts of the vehicle train are being held by the parking brake. 
As a result, the operator can determine Whether the brakes of 
the tractor are suf?cient alone in this situation to hold the 
vehicle train stationary. If this proves not to be the case, the 
operator can take additional measures to further secure the 
train, such as, for example, by underpinning With a brake 
Wedge. 
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FIG. 5 depicts a simpli?ed preferred embodiment of 
switching group 2 of EPH pushbutton (5), Wherein switching 
group 2 is effective Without resistors R1 and R2. Instead, tWo 
parallel switches (22, 23) are provided, Which are closed 
When key T1 is actuated and thereby short circuit connecting 
lines (3, 4). Connecting line (4) is shorted to the frame Within 
ECU (6). The connected ECU (6) detects the actuated condi 
tion of sWitches (22, 23) When input voltage UD drops to Zero. 

This alternative embodiment is advantageous in that there 
is no closed circuit current ?oW (as Would take place through 
resistor R1 in sWitching group 1) and resistors R1 and R2 can 
be dispensed With. Nevertheless, additional complexity is 
introduced into this alternative embodiment because capaci 
tor C1 must be connected in parallel in order to prevent Wear 
of the contacts of sWitches (22, 23). A feature of capacitor C1 
is that it discharges through sWitches (22, 23) When they are 
closed, thus achieving cleaning of the contacts. 

Furthermore, because of the absence of closed circuit cur 
rent in connecting lines (3, 4), the connecting lines (3, 4) need 
to be sporadically checked via test circuit (26) by forcing 
input terminal (27) of connecting line (3) to Zero potential. In 
the case of intact lines (3, 4), a characteristic falling voltage 
curve of input voltage UD is recorded due to the discharge of 
capacitor C1 via the internal resistances of connecting lines 
(3, 4) and of test circuit (26), Which is evaluated by ECU (6). 

It Will thus be seen that the objects set forth above, among 
those made apparent from the preceding description, are e?i 
ciently attained, and since certain changes may be made in the 
above constructions Without departing from the spirit and 
scope of the invention, it is intended that all matter contained 
in the above description or shoWn in the accompanying draW 
ings shall be interpreted as illustrative and not in a limiting 
sense. 

It is also to be understood that the folloWing claims are 
intended to cover all of the generic and speci?c features of the 
invention herein described and all statements of the scope of 
the invention Which, as a matter of language, might be said to 
fall therebetWeen. 

The invention claimed is: 
1. A pushbutton device for actuating an electropneumatic 

parking brake of a vehicle, comprising: 
an evaluating electronic unit connected by a ?rst connect 

ing line and a second connecting line, said evaluating 
electronic unit operable to actuate said electropneumatic 
parking brake and to evaluate a potential betWeen said 
?rst and second connecting lines to detect at least one of 
a position of said pushbutton device and a fault of said 
pushbutton device; and Wherein: 

in said evaluating electronic unit said ?rst connecting line 
is connected by a ?rst resistor to an on-board voltage 
source and said second connecting line is connected by 
a second resistor to a frame of said vehicle. 

2. The pushbutton device of claim 1, further comprising a 
?rst sWitching group and a second sWitching group, said ?rst 
and second sWitching groups being identical, disposed in 
parallel, mechanically coupled and actuatable by a ?rst key to 
apply and release said electropneumatic parking brake. 

3. The pushbutton device of claim 1, further comprising at 
least tWo additional connecting lines routed from said evalu 
ating electronic unit to said pushbutton device to provide an 
operator With a status indication concerning said electropneu 
matic parking brake. 

4. The pushbutton device of claim 3, further comprising a 
signal light disposed for displaying said status indication. 
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5. The pushbutton device of claim 1, Wherein said evaluat 

ing electronic unit includes a Wake-up unit operable to gen 
erate a Wake-up signal upon actuation of said pushbutton 
device. 

6. A pushbutton device for actuating an electropneumatic 
parking brake of a vehicle, comprising: 

an evaluating electronic unit connected by a ?rst connect 
ing line and a second connecting line, said evaluating 
electronic unit operable to actuate said electropneumatic 
parking brake and to evaluate a potential betWeen said 
?rst and second connecting lines to detect at least one of 
a position of said pushbutton device and a fault of said 
pushbutton device; 

a ?rst sWitching group and a second sWitching group, said 
?rst and second sWitching groups being identical, dis 
posed in parallel, mechanically coupled and actuatable 
by a ?rst key to apply and release said electropneumatic 
parking brake; 

(i) a third connecting line; 
(ii) a fourth connecting line; 
(iii) a ?rst changeover sWitch and a second changeover 

sWitch associated With said ?rst sWitching group, said 
?rst changeover sWitch being connected to said ?rst 
connecting line and said second changeover sWitch 
being connected to said second connecting line; and 

(iv) a third changeover sWitch and a fourth changeover 
sWitch associated With said second sWitching group, 
said third changeover sWitch being connected to said 
third connecting line and said fourth changeover sWitch 
being connected to said fourth connecting line; 

said ?rst and second changeover sWitches including 
sWitching poles by Which contact With a ?rst resistor is 
effected When said pushbutton device is in a non-actu 
ated position; and 

said third and fourth changeover sWitches including 
sWitching poles by Which contact With a second resistor 
is effected When said pushbutton device is in a non 
actuated position. 

7. The pushbutton device of claim 6, Wherein: 
(i) said sWitching poles of said ?rst and second changeover 

sWitches effect contact With a third resistor When said 
pushbutton device is in an actuated position, said third 
resistor being disposed in parallel With said ?rst resistor 
and having a resistance value of approximately 1/10 of 
said ?rst resistor; and 

(ii) said sWitching poles of said third and fourth changeover 
sWitches effect contact With a fourth resistor When said 
pushbutton device is in an actuated position, said fourth 
resistor being disposed inparallel With said second resis 
tor and having a resistance value of approximately 1/10 of 
said second resistor. 

8. The pushbutton device of claim 7, further comprising: 
(i) a ?rst sWitch associated With said ?rst sWitching group 

disposed in series With a ?fth resistor; and 
(ii) a second sWitch associated With said second sWitching 

group disposed in series With a sixth resistor, Wherein 
said ?fth and sixth resistors bridge terminal points of 
said pushbutton device upon actuation of said ?rst and 
second sWitches. 

9. The pushbutton device of claim 8, Wherein said ?rst and 
second sWitches are mechanically coupled and are actuatable 
by a second key for engaging a trailer checking position. 

1 0. The pushbutton device of claim 9, Wherein said ?rst key 
is mechanically coupled to said second key by a rocker. 

11. The pushbutton device of claim 6, Wherein in said 
evaluating electronic unit said ?rst connecting line is con 
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nected by a third resistor to an on-board voltage source and 
said second connecting line is connected by a fourth resistor 
to a frame of said vehicle. 

12. The pushbutton device of claim 11, Wherein said evalu 
ating electronic unit is operable to evaluate in analog said 
potential betWeen said ?rst and second connecting lines after 
subdivision by at least tWo additional resistors. 

13. A pushbutton device for actuating an electropneumatic 
parking brake of a vehicle, comprising: 

an evaluating electronic unit connected by a ?rst connect 
ing line and a second connecting line, said evaluating 
electronic unit operable to actuate said electropneumatic 
parking brake and to evaluate a potential betWeen said 
?rst and second connecting lines to detect at least one of 
a position of said pushbutton device and a fault of said 
pushbutton device; 

a third connecting line and a fourth connecting line; and 
a Wake-up unit operable to generate a Wake-up signal upon 

actuation of said pushbutton device, Wherein said Wake 
up unit includes a ?rst operational ampli?er having a 
signal input and a second operational ampli?er having a 
signal input, said signal input of said ?rst operational 
ampli?er being connected by a ?rst resistor to said sec 
ond connecting line and said signal input of said second 
operational ampli?er being connected by a second resis 
tor to said fourth connecting line. 

14. A pushbutton device for actuating an electropneumatic 
parking brake of a vehicle, comprising 

an evaluating electronic unit connected by a ?rst connect 
ing line, a second connecting line, a third connecting line 
and a fourth connecting line, said evaluating electronic 
unit being constructed and arranged to actuate said elec 
tropneumatic parking brake and to evaluate at least one 
of a potential betWeen said ?rst and second connecting 
lines and a potential betWeen said third and fourth con 
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necting lines to detect at least one of a position of said 
pushbutton device and a fault of said pushbutton device, 

said pushbutton device further comprising a ?rst sWitching 
group and a second sWitching group, said ?rst and sec 
ond sWitching groups disposed in parallel, mechanically 
coupled and actuatable by a ?rst key to apply and release 
said electropneumatic parking brake, 

said pushbutton device further comprising a ?rst 
changeover sWitch and a second changeover sWitch 
associated With said ?rst sWitching group, said ?rst 
changeover sWitch being connected to said ?rst connect 
ing line and said second changeover sWitching being 
connected to said second connecting line, 

said pushbutton device further comprising a ?rst sWitch 
and a second sWitch associated With said second sWitch 
ing group, said ?rst sWitch being connected to said third 
connecting line and said second sWitch being connected 
to said fourth connecting line, 

said ?rst and second changeover sWitches including 
sWitching poles by Which contact With a ?rst resistor is 
effected When said pushbutton device is in a non-actu 
ated position and by Which contact With a second resistor 
is effected When said pushbutton device is in an actuated 
position, 

said ?rst and second sWitches constructed and arranged to 
connect said third and fourth connecting lines When said 
pushbutton device is in said actuated position. 

15. The pushbutton device of claim 14, further comprising 
a capacitor disposed in parallel With said ?rst and second 
sWitches. 

16. The pushbutton device of claim 14, Wherein said evalu 
ating electronic unit comprises a test circuit constructed and 
arranged to force an input terminal of said third connecting 
line to Zero. 


